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Outline of Agriculture in Hokuriku District

G Geographical Pogition and Topography

Eokurika District is located in the Japan Sesa side of the.central
rart of the main island of Japan, extending f;om Long. 135°30 to 140 E
gut fron Lat. 35 358" to 38 30 N. There are four prefecctures in the
Dustrict, Niigata, Toyama, Ishikawa and Fukui cevering aporoximately'
2,525,100 hectares which constitute about 6.8 percent:0f the total land

arca cf Japan.

This District is separated from other districts by several
zountain ranges and hills streching generally in a northeast-southwest
direction. In the northern part the Echigo and the Mikuni Mountain
Rarges border Tohoku District. In the southern part the Hida Mountain
Rarges, the so- called North Japan Alps embracing mountains higher than
3,000 metres border Tokai and Kanto-tosan Districts and in the souhh
western part the Hakusan.Volcanoes border Kinki District. |

Several rivers, Shinano, Agano, Kurobe, Jintsu, Sho, Tedori,
Kuzuryu, etc. rise in those mountain-ranges and pour themselves into the
Japan Sea. '

The cultivated land in the District is mostly found in the plains
which are formed in Wlde alluvial cones and on the lower reaches of rivers
facing the Japan Sea. -In general, -all river-beds are raised.

The largest plaln is the Echigo Plain formed by the Shinano River
which is the longest in Japan and by the River Aganc. There is an open,
low and moist delta downstream, forming extremely monist paddy fields.
Drainage is a yery important segment of agricﬁltgre and is continuously
being carried out. Across the Higashi-kubiki Hills in the south
direction Takada Plain extends in the basin of the Ara River.
Farther across the Nishikubiki Hills and the northern edge of the Hida
Mountain Ranges lies'the Toyama Plain, whica is different from the
,chigo Plain and is en alluvial fan with feirly steep slope at the back.

The Kaga Plain is an alluvial fan formed by the Tedori River.

Foukui Plain is found ln the basins of the River Kuzuryu and Hino and
vther adjoinning small rivers. And the Plain is low and moist, very

similar to the Echigo Plain.



A line linking Itoi? wa of Niigata Prefecture with Shigsucks
ir a structural zone traversing central Hoashu,.wiich iz kacwn &g the
Yosza Magna., '

The ccast line of the District runs generally from ncrth-east
tc south-west, practicalily stIaight in the upner part but irregular
in the lower part with Nu'bo Penlrsu;a salient féi ot to sea, forming
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Toyama and Wakasa Baye.,
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In parallel to the coast lins, belt-like dunes zre found.
Practicaliy sll the plains are used as paddy fields ard very small
part cf then, intermounteirous areas and a part of coast."dunes are
used as upland fields.
I, Climate

The climate of Hokuriku District is same az that of other
districts, mild and bunid and is influenced by monscern.. That is,
teuperature, precipitation and sunshine hours for the summer crop.
from HMay to Octoker are extremely favorable for rice culiivation.
And because of that about 84 % of the total cultivated land is devcted
to paddy rice cultivation.

On the other hand,-the climate during the winter cfop from
November to April is characterized by a remarkably heavy snowfall
and extremely short sunshine hours because dry monscon from Siberia
absorbs moistures from the Tsushima Warm Current and hits frequently
mountain ranges forming water-shed in Honshu. In other words, whereas
the heaviest precipitation in other parts of Japan ozcurs in June-
July or September-October while the same occurs ir December in this
Jistrict. '

Snow-fall in the District is the heaviest in Japan. It reaches
over 200 cm in the mounteinous areas and 70 to 80 om even in the plains.
Takadae has so far contintously markéd the highest reccrd exceeding
200 cm on an average. The period of continuous sncw-ccver in the District
is in general somewhat shcerter than that of the Tohoku District. However,
it extends 60 to 80 days in coastal areas, 100 to 120 days in the plains
and over 140 days in the mountainous areas.

Excessive precipitation and too long and continuous snow-cover are

the factors which prevent the increase in the utilization rate of
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cultivated land, especially of paddy field. The utilization rate of
paddy field for double cropping during the winter season in the District
is only 10 %, being less than a half of the national average.

Such weather~cpnditibns as excessive moisture and extremely
short sunshine hours restrict the kinds of crcps for cuitivation and

90 % of total planted acreage used for second-crop is devoted to the

cuiture of Renge (Astragelus sinicus L.)
In addition; phenomenon called Fohn blowing down from the mountaiu.
ranges in late spring to summer is a dry wind salient in the District.

The wind causes a sudden rise in temperature.

III. Geology and Soil.
As stated above, high and steep mountain ranges divide the District
from other districts. . .

- The geology of these mountainous areas is Chichibu palaeogzoic
strata, palaeozoic granites, Hida metamorphic rocks, gfaﬂodioriteg
Jurassic strata and others. Tertiary siraita is widely distributed in
mazt of the hills, Rdcks of the tertiary strata are shale, mudstone,
sandstone, conglomerate and ignéous rock, Adjcining the tertiary strata
there is the diluvium, generally forming table~land. Diluvial table-
lands are mostly used as upland field. Alluvial strata are distributed
in fans or delta formed by deposition of soil and sand by rivers,

Upland fields are distributed in coastal durnes and naturally formed

banks of alluvial strata beside diluvial tablie-lands, tertiary hills

and gently-sloping hillsides of volcanoss. Considerable differences in
soil properties are found in upiand fields according to the variation ir
geologiqél derivation and parent materialéa Upland soil in diluvial
table-landé”and tertiary hills are acidic in moé% cases. However,
calcareous mudétone soil of tertiary strata shows alkali reaction, though-
its distribution -is small., Parent rocks of soils from volcanic ashes are
mostly augite andesite, double-augite andesite, etc, with soil surfaces
being rich in humﬁs in general. Most of the clays in these soils are
allophgne. Such?volcanic'ash_soils were formed by deposition of voleanic
ashes erupted fromgthe end of. Tertiary pericd tb:Quarﬁernary period.

In these soils bases eluviate to a great extont) and soils are acidic with
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strong phosphoric acid abscrbing capacity. In broad sense soils of
coastal dunes telong to Lithosols and the developrment of secil profile

is not found. Morecver, content of clay end silt is small arnd absorbing
and holding copacities of nutrition end weter are very weak. )

Paddy fields in most casces spread in faxn and delta, Those in fan
are low in ground water table and are good in drainage because of sandy
loam or loam. ,

In the end of fan, however, paddy fields are ill drained because of
springing water. Paddy'fieids in delta are low above the sea level end
are conseqdéhtly high in ground water tabdle. And most of paddy fields
are poor in drainage.because of cla¥ or clay loam scil. As nmuch as
60 % of total paddy fields or 220,000 ha of the District is ill drained.
Nearly all soiis of ill drained paddy'fiélds have gley horizon.
In low land surrounded by lagoons and in valleys soils with peat or
muck horizon dre offen ;quﬂ' Black veicanlc ash soil is Jlstrlbutpd
in-lgw land along the'bo*aers of table landmalthouOh the acreage
therédf is®dmall, snd such ill dralned paddy fields are all rich in soil
fertility, yet are disadvantageous to carry out the intensive utilization
and to increase the productivity. To drain such paddy ficld large scale

drainage progects are belag carried. out with the Government investoonis

IV. Land Use

Approximately 412,000 ha constituting 17 % of the total laand area
of the Districti is used for crep cultivatior with very small acreage for
grazing and mowing. And over €7 % ¢ “he trtel cultiveied land or about
355,000 ha are paddy field. '
= Rice is by far thc most impertant czcp iz Japan, And greater part of
farm land in Japon is useci as pdidy field, The same is true in Hokuriku
Digtrict, particularly ovecsuse of i/ flat plainsg g/ abundantvwater LOm
heavy snow and 2/ favorable climate for rise cultivation.

Uplead “fields are scaltered in co

astsal dunegs and in high placc
of flat plain and along slopes of the basss oF sieep mountains. Such

Lo

upland fields would have been converted into paddy 1ield if cheaper

.water is available.




As far as the economic state in Japan up to new is concerned, no
profitable agriculture other than rice culture has so far existed in

this District. By the consecutive efforts having been done since the
ends of the Meiji Era (about 1910), 115,433 ha of paddy fields or 32.6 %
of the total were improved to be able to make double cropping and in

part of those forage crops for dairy farming are grown. Vegeftables are
grown in the suburbs cf cities as cash crops and in dunes and at bases of
mountains fruit trees are grown., Begsides, other crops such as mulberry,
tea and flower bulbs, and such a special c¢rop &s scallion ars grown but

are not important farm products of the District,.

V. ©Size of Farming.

There are 452,958 farm households in the District cultivating
421,819 ha, That is, average holding per farm household is less than
1 ha, To make a living mainly by the income obtained from rice production
an: average of 2 ha of paddy field is needed. And oniy 7 % of the farmers
in the District have a holding of over 2 ha of padcy fieid. The others
are part-time farmers working in forestry, fisheriecs, hired labor and
emalil shop, etc, The percentage of pari-iime farners of the District
is very high compared with the national average, reaching as high as 80 %
in Pukui and Ishikawa Prefectures. The increasing tendency in part-time
farmer is a phenoménon salient in Japan in recent years, Many families
are Jivided into a group to carry on agriculture anc other in non-
agriculture work., Such status on labor front of the District creates
a difficulty in rice culture which requires so rnch hand labor during

transplanting and harvesting time;

VI, Livestock.

Few domestic animals have beer kept by farmers in the District
compared with other districts. Present livestock production unit per
farm household is 0.38 while that for the navion is o0.66., Not only dairy
and meat cattles are few but thers z—e not enovgh draft animals.,
Reasons for that are because the Buddrhism prohiriting the eating of
meat was very popular in the District, while marine foods were abundant,
and draft animals could be borrowed in low rent from neighboring districts
after the use of draft animals became popular.

In this District dairy cows were firstly introduced in the suburbs of
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(arazawa and Komatsu .cities in Ishikawa Prefecturc around 1910 and

o

afterwards in the west of Toyama and Fukui Prefectures.
Nurber of domnstlc anlm 1s increased sharply in the last 10 yecrs,
A% present there are 20 060 < “iry'bbﬁ§f 107005 *neat cattlies, £0.0C0y . ., .

hogs, 34,000 goats ani sheeps recrectively and ¢vér 2 million hensy o . .

ViI., Farm mechanizaticy,

s has not- been raised in the
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As sufficient nuisiber of draf

vistriect, power tiller was ugzed from earlier time. The order in whick

[

azchinery was 1ntrodvo a4 ix agriculivre ir Japan was firstly pump;
secondly mach}nery for tl:reshing,bhuliingf winnowing, separating,
thirdliy pcwef:ﬁfiven tiller and lastly machinery for discase and inge:t
coaxvrel, However, in thie Distric’, machinery for threshing, hulling,

winnowing, separating, etc. ware first introduced and werz followed by

power-driven tiller, The resscr for that is becausc threching, huliling,

was packing had to be finished in an extremely siiort period to erpedite the
varketing of rice in betweewn-~scascr. The ratio of the numbcr of tiller

s the cultivated land ig as snown in Table 7. There are about 20 large
tractores in the District. Bul, as those tractecrs were introduced for

erimental purpose they axc not operated on economic bacis,

Ty because of the increasing farm labosr shortage farm mechanizeticn
w3k the introduction of larger tractor is one ~f the urgeat necessity

for tre District together with the time savirg eultivation techniqusz

arc cooperative drying facilitizs which nuiber 18 In the District.

out wers or less in the experimental stagu,
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liaison and coordlnatlon of experlmbnt and reseorch bel.

P I P RN

Organization and'Objéct of the Hokuriku Agriculfural Experiment Staticn

The Hokuriku Agricultural Experiment Station Iz orne of the eight
Regional Agricuitural Experimert Stations establisned throvghsut the
country by the Ministry of Agricuiture and Foregizy., to carry out ths
agrlcultural experiment and regearch for the Hckurilui Tidgtrict covering
four prefectures of Niigata, Toyamea, Ishikawa ar’ Fulmui as we2lil as for
other regions with similar condicions.,

The Station consists of | 3 divisions and } office as shown bolow, ‘e

1lst Lab. of Plant Digsease

2nd Lab. of Plant Disecase

lst Lab, of Soil & F'rfﬁliZbr
2nd Lab. of Soil & Pexrtiligzex
Lab, of Insecti ras*s

Lab, of Agr, Cliiuate

™
4
m
Py
O
1

i

r—1re

~ 1st Lab, of Crop (fice Breeling)

-} 2nd Lab. of Crop (TFarm Mechanizaticr)
- 3rd Lab. of Crop {Rice Culture)
Director ~-- Division of F 4th Lab. of Crop (Form Nanagement )
Crops ~ Lab, of Forage Trevn Culture

= Lab. of Porage Croypy Breeding

~ Experimental Field Managencat Section

Technical - Technical Liaicon & Ccordiunastinn Section
liaison &
Coordination -

Technical luaformation Service Section
Office :

~ General Affairs Diwision

The Division.of Crops carries out the experlment and research on
breeding and culture of paddy rice and forage crops. The Division
of Environment carries out the experiment and research on soil and
fertilizer, ecology and control of insect pests and diseage an?

,agrlcultural cllmate.

The, Technical Liaison and Coordination Office take cherge of
i Yol



The research

at the Station aims

acriculture based vpron the peculiality of various natural and socio-

economic conditions

of farmers in the District. T

on the stabilization and increase of paddy rice production as the main

herefcre,

the Station conducts reshwv

of this District, thus contributing to the welfare

B

suhject and at the same time researches con the rationalization of

caey

at further developing paddy rice

sericultural management by the intensive land utilization and th-
rihroduction of dairy farming.
Personnel
Post
Director 1
Cblcf of Nivision 3
SGhy A 'L(.-i‘-» .
8 R 13ti0n Office 1
Chiel of Section 2
Chief of Lzboratory 11
Subsection Chief 6
Regearcher 51
Clerk .9
Technical O0fficial 20
Technical Assistant 27
Laborsa ,il 4
Tota 175
Laing 2nd Buildings
1. iuond
Tiem Experimental Farm
Paddy Upland Buildings' Waste Water Othcers Tutel
Fiela Field Total Sites Land Channel
, & Road () (z?)
() () (ar) (@ (3 .
Toi7S 67,370 25,525 --- 20,519 1,040 134,457
155345 15,345 1’650 28,54¢  T,07" - 52;909
--- 49,952 9,537 --- 2,663 --- 82,152
motal 100,344 22,523 132,657 36,716 28,%46 %0,752 1,040 229,51




2. Buildings
General Researches Managing O0fficial Total

Item Affairs . Bxperi- Residence
(m*) (m=) mental (m?) (n?)
' ‘ Ferm (n*)
Inada, . ‘
Hezd Suartex 1,112 3,600 8671 1,462 7,035
Motoshiro, Up:end ' _ - ’

: Farm - 584 182 109 875
i1 53, Faddy Lxperi- :
mental Farm 26 -= 545 43 614

Total A 1,138 . 4,184 1,568 1,614 8,524

Brief Hittory of the Station

Aoril, 1944 : The former Joetsu Branch of Niigata Prefectural Agricultural
~ Experiment Station was transferred from Niigata Prefecture to the Ministry of
Agriculture and Fcrestry as the Hokuriku Branch of the National Agricultural
Gxperiment Station of the same Ministry.

April, 1950 : The Station became independent as the Hokuriku Agricultural
Experiment Station consisting of the Agronomy Divisior with 7 Laboratories
and General Affairs Section.

May. 1951 : With the absorption of Nagaoka, Yamagata and Asaka Agricultural
Improvement Experiment Stations, the Station's organizaticn was changed

and became 2 Divisions (Division of Crops with 6 Laboratorics and Division
of Environment with 5 Laboratories) and 1 Section.

April, 1952 : The Laboratory of'Plant Diseases was divided into twc
laboratories of the First and the Second. : _

July, 1956 : The two-story ferro-concrete ﬁain bﬁilding wé; nswly established.
May, 1957 : The Technical Liaison and Coordination Officé was established
to have closer liaison with other national and prefectural agrieultural
experiment stations and also to collect and examine various information

and data. ‘ A ST
April, 1960 : The_Agricultural Climate Laboratory was established. ;
April, 1963 s+ The General Affairs Section was reformed to the Division of
General Affairs. The research subject of the 2nd Crop Lab. was changed.

The ist Crop Lab. became Rice Breeding Center covering Tohoku and Hokuriku.

-



Outline of the Experiment and Research
1, Technical Liaisor. and Coordination Officce

(1) Techaical Liaison and Coordination Secticn

To meet the reeds in compliance with the change irn agricultural:
policy of Japan, this Section takes charge of a new business on
agricultural strucitural improvement in addition to business already being
assigned. .

(i) Agricultural structure improvement pilot area.

In 1962, two areas to each prefecture, 8 areas as the
total for the Hokuriku District were designated as the pilot areas.
The  Section is to examine the type of the agricultural structure to be
introduced into the District in future and to investigate the process
therefor.

(ii) “Investigation and planning on the experimental farm
" for agricultural mechanization.

To promote the agricultural mechanization as an
integral part of the agriculture modernization an experimental farm
for introducing a large tractor was established in Ishikawa Prefecture
under the direction of the Ministry of Agriculture and Forestry.

The: Station cooperates with Ishikawa Prefecture by sending personnel
to.investigate and exchange views.
(iii) Farming-type experiment on farmer's own field.

The farming-type experiment is now being carried
odtfthroughout the country to improve farming-tywe in farmer's own
field,

In 1962 two places were designated in the District as the farming-
type: experiment plots. The farminéntype experiment was made at Ishikaws
tounty, Ishikawa Prefecture to test on whether or not the dairy farming
biy-an individual management can be profitable. And at Sado County,
Hiigaﬁa;Prefecture the possibility of cooperative dairy farming was
sapied, The StAticn cooperates with Ishikawa and Niigata Prefectural .
Agzvicultural Eiﬁériment vtations by exchanging views .and data.

(iv) Others.
The fellowing functions are also in charge :

Jo,rdination and liaisonr with the Ministry of Agriculture and Forestry

-10-




as well as with each prefecture in the District concerning technical
matters and ﬁroblems in common on the experiment and research.
. (2) Technical Information Service Sectionm, |
(i) Publication of the results of experiment and reseaxrsh,
Publications already completed are :

News on Research : No. 1, 2.

Hokuriku Agricultural Research : Vol: 1, No, 1, 2.
. Vol. 2, No, 1, 2,
VOl. 5, NO.. 1? ?3

The Bulletin of Hokuriku Agricultural Experiment Station :

No. 1, 2, 3 and 4,
Investigation Data : No. 1, 2.

Summary of the Annual Conference on Agricultural Exzeri
and Research in Hokuriku District : Every Yeav irom 16°

1

AL x
A\
®

e

(ii) Collection and Arrangement of Books and Data.

As the classification and arrangement of bocks and daia

the research. In addition to the above, the Office acts az & scoretariad
of the Extension Worker Conference in the Hokuriku District and gives

advices to various training courses held for agricultural exicnigion WOrKerg.
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2. Division of Crops.
Pirss Laboratory of Crop.
Rescarch Subjects : Breeding of new paddy rice varieties. *5

sent Research Situetion : The goal of breediug works

o
0]

ke
assigined to the Laboratory is to breed the superior vurieties of paddy

rice adevtable for mainly 4 prefectures in Hokuriku District as well
as for the areas along the Japan Sea. At présent, chief aim of selection
Lhas been concentrated to variety of high yielding, good quaiity!
strong culm and diseasze registance.
At present, about 2.% ha are used as experimental farm by this

Laboratory consisting 7 researchers. It is expected to expand the ex-

perimesntal farm,
1. The breeding works are being conducted as follows.
(1) Experiments for breeding varieties by pedigree method.
i) Crossing ; 21 combinations.
ii) Pl i 52 combinations ; 1,300 individuals.

iii) F2 selection of individuals j; 37 combinations 3 195,900 individuals.

iv) F3 selection of lines and individuals; 30 combinationsj 1,464 lines.

v) Post—F4'1ines selection; 77 combinations; 211 pedigree groups.

vi) Experiment on productivity of inbred lings,. . B ;
vii) Experiment on characters of inbred lines. o | :
(2) Experiments for breeding varieties by bulk methdd;.

i) Cultural practice of post-F2 bulk pcpulation.

ii) Selection of individuals from bulk population.

iii) Experiment of productivity of inbred linés.
(3) Adaptability experiment?of lines.
2., Fundamental researches for breéding new varieties.,

To establish new breeding mthod, in paraliéi with the breeding
works, researches on culture practice method of bulk population and
method of character testing are being carried out.

Main Results. '

Shirogane, registered with the Ministry of Agriculture
and Forestry as Norin No, 81,

. Sekiminori as Norin No. 92.

Azusa n No. 97.
Akiminori " No.109.
Tarehonami " No.llOF
Yomohikari " No.111.
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"“2nd Laboratory of Crop . |
Research Subjects : To establish mechnized rice cultivatiom,
" Present Research Situation :

The research subject of the Lahcratory uvt-“ las
the breedlng'cf héw‘whéé% ard bdrley'varietins,.Howevgrg frow this year
the ‘same haa been changed to mec hew t _ ‘
of threshing and drying because ¢f heavy rainls._l- u“*ngjha_vest:ﬁime
and wide distribution of ill dragined paily £iz1ld in the District.

Some preliminary experﬂnents are now being coﬂd“cted.

- The themes to be taken after next year are as follcws :
1. Research on mechanization of threshing and‘drying'&or:s undar

heavy rainfall in autumn,

1 To find a proper time for mecharical threshing;

-

.2  Method of dryihg rice hills irn steading;

3

3 Threshing and hulling:
4 Drying hulled grains.

2. Research on mechanization of plowing. feriilisuines and sovwing.

}.J
-
}4e
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1. "Sowing method in direct sowing ou

< T

2 Mechanization in rice cultivation ia 11l drainodi pacdy fi:22d.,
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3rd Laboratory of Crop. ) :
ResearchASﬁbjects‘: To improve the'methﬁd of rice culture in
Hokuriku the following researches are being ébnducted.
1. Weed controls REVUR
Developmental physiology concerning high yielding caﬁgﬁility; -

TR W N

have been examined as part of the common nation-wide problems. However,
research subjects are being changed to meet the need caused by various
socio~economic changes such as accelerating shortage in farm labor, change

in national ‘diet habit, stability in food supply, introduction of diversified
farming in-compliance with the agricultural structure improvement program.
Accordingly, . .the Laboratory concentrates on the establishment of labor
saving rice cultivation techniques such as ;/ improvement of direct sowing
cultivation method in Hokuriku, g/ rice cultivation method in deep-plowed ‘
field, i/ effective weed control and 4/ efficient harvesting and drying.

Main Resuits.,

1

_field;
5 -
Present Research Situation : - Subjects such as rearing of strong -

seedling, early seasonal cultivation and irrigation and drainage control

-Early seasonal rice cultivation method in Hokuriku was com-

-was studied.

[T
[PENE.

L

Inprovement of direct-sowing-cultivation method;
Developmental physiology of rice plant in deep plowed paddy - 1

Movable control of rice plant growth by chemical treatment,

kjtions

pleted.

Irrigation and drainage c¢ontrol in ill drained paddy field

~14-




Ath Laboratory of Crop.

Research Subjects.

3.

2

Improvement of agriculture*&oncentrating on rice culture
by the introduction of dairy farming in-hegvy snow area;

Agricultural mechanization in Hokuriku District.

Present Research Situation. S . T e

The Laboratory conducts the following researches from themétand—

point of farm mdnagement.,. =

1

Collection and arrangement of various data on the rice cul- ?
ture combined with livestock rearing and on-the-spot

survey thereof especially, concentrating on the same progran

in Niigata Prefecture starting from 1962; 4

Farm mechanization system with large machinery and collection
and analysis of statistical data on the farm mechanization .’
in Hokuriku District;

In addition, various surveys in connection witlh the agri-

cultural structure improvement program in cooperation with

Technical Liaison and Coordination Office.

Main Results.

1

Factors which prevented the introdubtion of second crop
into paddy field in the District were clarified (in 1953).
Contributing of the breeding of new paddy rice variety,
*Norin No.1l' to increase in productivity in ithe District
was clarified (1954-55).
Trends of paddy rice varieties grown in Hokurixu District
and relationship between development of agricultursl pro-
duction and variety improvement were-investigated (1954~
55)
It has been found that increased rice productivity in the
Kembara Plain is achieved not only by land improvement
but in & chain relation with improved cultivation techniques
and.development in farm mechanization (1956-57).
Planning of farming types, by regions (1961):

The Agricultural Basic Law enacted .in Japan in 1961

codifies as one of the purposes to promote the selective

~15-
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expansion with sound farm management. Attempt has beern made
in cooperation with each agricultural experiment station

of the District to establish a type of farm, management rn

.. fitting. to, particular area;

. {i);s Concentrating on rice culture in Niigata flat paddy area;

‘. {ii:) Concentrating .on rice culture in Niigata intermountainous

paddy area;

(ii4):Concentrating on rice culture in Tonami flai paddy

area; s

(iv) Concentrating on.dairy farming in Kaga flat paddy area;

(v) Concentrating on rice culture in Kvzuryu fla*t paddy area,

v
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Laboratory of Forage Crop Culture.
Research Subjects, - . L
1., Research for.the production increase of forage crop
in paddy field as winter crop and in upland alternated with paddy
field. -
(1) Growing period and productivity.
(2) Summer-wilting and winter-killing.
(3) Physiology and ecology.
(4) Weed control.
(5) Sowing method on unprepared field.
2. Collection and character testing of forage crop.
Present Research Situation.
1. Cultivation methods of sorgo, new sorgo and teosinto,
This research is being carried out to solve the fodders shortage
in midsummer together with "research on controlling methods of
summer-wilting in Ladino clover", Besides, this research aims at
clarifying the effects of soil moisture conditions on the seasonal
trend in growth and yield of grasses. '
2. Control of summer-wilting phenomenon in Ladino clover,
This research aims at clarifying the effect of soil moisture
condition and difference in fertiiigzer application to the
seasonal trend in growth and yield of Ladinc clover and at the same
time aims at establishing the control method of summer-wilting and
the method for increasing yield. As a link in the chain of a
nation wide survey growth and yield surveys are being conducted
in the high productive afea of Ladino clover in Ishikawa Prefecture.
3. Growth habit of Ladino clover.. .
This research is conducted tc pursue the'érbwth habit in each grow-
ing stage and to find out the condition and power of rsgrowth
after mowing for the improvemeni of forage culture and for yield
increaze.
4. Weed control of barley by use of herbicide.
This research is conducted tc examine quantity and application
time by kindg of herbicides.
5. Sowing method on unprepared field.

In region of snow-cover supply of fodder is in shortage from

. ;~17-
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%he situation

A URT

late autumn to early spring. And to alleviate
sowing method on unplowed and unlevelled field after harvesting of
summer crop, especially of paddy rice and on spaces between stand-
ing rice hills are being examined from the lebor saving viewpoint,
Kinds of forage crops tested are I%éiian ryegrass and oats, and
those mixed scwing are alsc’ being tested. ’

6., From the viewpoint of new crof’introduction, the growth habit,
yield and-fesistance against snow‘&diage of Russian Confrey

(§ymphtumvPeregrinup) are being examined.

Main Results. . )

1, Resistance of_rape to wetness wasgs improycd{

2. Control method dfhth95sterility in the lowcr sgikelets of
barley common in,quﬁfﬁkﬁlDiQ@:iéf:was~invcsfigated and thereby
yield.iﬁcrease*as highbés-ZO—Bé % was obtained by fertilizer
applicationméthod in the right time. '

2. As to the:late-séésbnal cui%ure nf rice, research was made to
obtain good yield with the early vericties and to improve seedling
rearing method to pfevent damsge in traansplaniing. The data

have contributed tb the development of double cropping and alter-
ﬁatife use oif paddy field and upland field.

4. Survey was made to clarify the preser: wituation of rice
monoculture and factors preventing the introduction of second crop
and its possibility of development in Hokuriku. As the result

thereof a guiding principle was ovtained for the introduction of

second crop intovpaddy field.,

=18~
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TLaboratory of Forage Crop Breeding. e
Researck Subjects.
cu5+ 1 Breeding of new Renge variety resistant to snow damage and
coldness.,
2 Pundanental research on breeding of Renge plant.

reeding of new root-crop variety. for forage of high yield and

W
tJ

tolerant for storing.
" Fundanental recearch on breeding of root crop for forage.

5 . Character testing experiment of the resistance of grass

against snow-damage.
6° Research on the culturing method of forage crop in the cool

and cold region covered with snow,

Prezent Research Situation.

1. To stabilize the culture of Renge plant and to promote the
use of Renge as forage, breeding cf new Renge variety resistant to
snow domage and disease is being conducted. In addition to the
pedigree method, another breeding method | which synthesizes
variety by the use of heterothis is used. As a chain in the link
of breeding program, the character testing experimsnt of resistance
to snow damage (resistance to pythium snow blight) frequently

cccurring in the semi-~ill draired paddy field or in a case of

.experiments are being conducted in cooperation with each prefect-
ural agricultural experiment station. ‘

2. As to the breeding cf Renge, clarification of the hereditabi-
1ity of useful characters and interrelation between respective
charactersz are carried out, -

3. As to the roct crops for forage, the breeding is being conduct-
ed toc obtain variety of better growth and development, resistant
to diseasse and insect pests as well as tolerant to storing. '
In treeding experinents of turnip for forage, heslde the varietal
crossing, the inter-svecies hybridization with rutabega is being
practiced-and promising lines heve already been obiwcined.

4., For increasing the efficiency of breeding work, the following

experiments and researches are being conducted:
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(1) Growth habits and ecology of the existing varieties and lines;

"62)3Percentagg of eif and open pollination;

.

(3) Heterothis;

(4) Efficiency in ection of guantitative characters;

(9) Mechanism. of t T rance ‘for storing._

5+ The character eatlnv experiment on the rec igtance-of lines of

rye grass, orchﬂ“o grass and other grasses t¢ sucw darage is con-

BT

tinued. ) _
6. To stabilize {he forage ¢rop growth against various obstacles,
experiment on culturing method such as the cortrolline method of

Renge Scleratinia rot and uss of herbicide arv alsc being conducted

Main Results.

1. New variety, Renge Hokuriku No. 1.

2. As to the fundamental res=zarch, the normination of Renge plant,

its history of culture, develonment of flowsal organs, flcwering,
fertilization, deVélopment of erbryo, hard—coatedness in seed and
heredity relation of flower coler and flowcriﬁg aate have been
clarified. And also the artificial crossing méthul was established

and varietal difference in resistance to snow—dimago was investigated.
3. Promicing lines of turnip for forage have aircsdy been obtained,

The growth habits of representalive varieties were made ciear.

4. Varieties of forage crops suited to this Distiice’s have been

selected and fundamental problem of culturing m=thod of forage crop

was pursued for pfactical purpose. Besides, cocperative experiment

was conducted with each pfefectural agricultural eipwﬂlment station
within the District to establish the control methcd of Renge Sclerotinia

rot.: ' _ .
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Division of Environment.

ist LabJratory of Plant Disease. | ' .

Research Subjects.

1. Varietal resistance tc rlcc bLaot, especially ear blast and its

testing method. o

2 Variétal resistance to Bacterial leaf blight'aﬁd its té;ting methcd,
Diseasc damage on forage 090, e

Je
Otject and Present Situation of Rasearch.

Rice culture in futurc requires labor saving., It is alsc desivable
to stabilize the growth of forage crep to be intioducced in farm alternated
with paddy field. To mecet the requirement the Leborstory is studying Shs

¢ir resist-

ol
3

of

;..,

use of diséase resistant varieties and the testing methol

ancas which is the basis of breeding technigques, At the sane tine,
he

]
G
(2

ecolcogy of diseacsa: forage crope in

ti:2 Ecokurikn District and the control method thersofl.

1=
e
b
1 C 3
o]
=3
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on resistance of varieties against rics ear blaat-

Testing method of varietal resiztance tc rice-leal blags har nrjt"oqsﬁ&

L . g .k

e
2y verious researches in the rasi and

the regults ware pubt into prictical
use. Howevaer, no testing method of varietal resistaancs tc rice esr hiast

such ag neck blast and panizle bra ncb blast has b2en establishzd.

.

s
Fcr this reason, it is difficult to breed varietieg rssisians to ear
slast: The Laboratoryis now examining the methed for testing varietul
resistance against ear blast with various testing techniques. So far ths

4

Lavoratory has found a cultural method of mass sporulation of rice blast

fungi necegsary for inoculation ard obtainsd some information upcn the

Jirect testing of varietal resistance in the heading siage of A
e

i
2. Testing of varietal resistance tc Bacterial i=af blight.
th the racommendation end digsemiication of early~transplanting
igh yielding culture in Hokuriku District, a rupid increase of
nce of Bacterial leaf biight is common and the dissace sghowy
7 of wide outbreak, The dicease criginally occnrs ir *“Le

WA region. So the recearch on resistant variety has been carriea

ocut using extremely late maturing varieties in the warm region.
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Ccensequently the degree of resistance of relatively early varieties
in northern Japan to this discase has been unknown,

The Laboratory has clarified gcolongy in occurrence of the disease
and research is being carried out on the exanmination ol varictal
recsistance, investigation of parentsl materials for crossing and classi-

fication of fungi strains. It haog bezn discovered that

o
i
C
<
[N
()
ot

g
(@)
8

in the District is strong to thie discase.
Eowover, the Ginbozu and Aikecku vaxieties are to soumo cxient stronger
) [=}

than the Asahi varieties, planted acreage of which has been. incieased

1 -V

recently. Varieties such as Nakate-ginbosu, Koshinil Honen-wasc,

-

Cimu*e--ginbozu Yachikogane, Yomchikeri, etc. arz medium in resistance to
tizis disease and can be used as parasntal materials for crozsing.
Moreover, it has been found that the strains of patlhogen which infect

R

reslctant varieties considerably are distributed even in this District.

1

3. Digease damage of forage crop.
I% i very difficult to stabilize thie production of forage cropr growing
undcr the uhfavorable condition such as heavy rain ana sncw fall in
Hokuzrikn District, because of crep!s susceptihility to vavicuas diseases.
In order %o find out the kinds of diseases infecting forage cweop, the

distribution and degree of damage in field on-the-srpt survaey nas been made.

And the following-.diseascs have been observed,
(1) Legumes: Sclerotinia roty; Pythium snow blight, Virus diseases

.

for Renge (&stragalus sinicuy L,) and other legumes.

)

Southern scleroctium bligat for Ladinc clover,
Rust, Rhizoctonia rot for Red clover.
(2) Grasses: Speckled snow mold, Rhizoctonia rct,and Rust for
Perennial or Italian ryegrass.. -
Brown leaf streak and Scald for Orchardgrass.
Besides, the effect of seed disinfection and dusting by mercury
cemnound. (Ethyl mercury phosphate or methyle mercury iodide, content of

Hz --- 0.5%) in late autuma on Renge Sclerotinia has been found.




2nd Laboratory of Plant Disease.

Research Subjects.
1., Ecology of rice plant disease and forecasting of outbreak.
2. Rice plant disease control by chemicals.
3. Labor éaving disease control method.
Present Resgearch Situation.’ o
Diseasc control should be carried out precisely and economicallye.:
Recently new and very effective agricultural chemicals became available
one after another. .So the Laboratory-is making the fundamental rcsearch
on the properties and effectivéness etc. of new agricultural chemicals
to use the same most effectively., Because the disease control should
be carried out not only with agricultural chemicals but, with the
farming method established with the result of an investigation of ecology;
the Laboratory is conducting the detailed investigation and resesarch
on the relatior of the change in crop season and fertilizer application

to the disease outbreak,

e

The Laboratory is also making research cu tne lifo-cycle cof rice
blast fungi, the dispercing of the same spores and probilamg relevent
thereto to find out forecasting method of disease ou“krcak as well ag
on the use of large sized control machinery, and the vgce of agricultnral
chemicals mixed with wvarious compohents.
Main Results.

1. Ecological study of rice blast outbreak and control thereof,

Because the rice blast is the most important disease in Hokurikn™
causing serious damage, stress has been placed  .on . research thercof, .
First, morphological study on the lesion of rice: tea’® blast was made by
dividing the lesion into four types, clarifying each tyfe. The results
have been put in practical use in the field of testing of resistance %o
disease and of forecasting of disease outbrezak.

Next, research was made on the ecology in occurrence of neck

blast. Clarified how, when and where is the outbreak of nockblasi;
it was concluded that controlling conducted over a wide aves in each
other's cooperation is the most effective. Blade node blasi dozs not

by itself bring about serious damage on rice. However, because these



digeases supply thevr fu_gi to ear neck, node, eto., ‘these blast
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£ gre + s1gn1flcance and should not be overlookea from

tha standpoint of“di ase control.
t

2. Hcological s ﬁ&y of sheath blight of rice plant.

Recently, sheath blight has been reccgnized as a diseass wuich
inflicts serious damage on rice plart, The Laboratory investigat=i

the damags by this disease anc found that the disease could be contrellcd

«

by orgznic ;roenAC s

The Laboratery has also found that the disease resgerbling
50 sheath blight on weeod attecked rice plant and pointed out that ths
disease or weed is i4portan§ 23 source of disease infecition.

In adiition, thi.&1‘r}b:«ratoz"r clarified a fast that :ZCP heing
n

Fiy

sed for weed control hab & prreperty as chemicals for the contrcel o
heath blight end <his study became a starting point for this Lehoratory
to set aboul reuocarch on the jabor saving disease control.

3., Study on rice giem rot.

Stem rot is a diseasze clousely related to the lodging of rics
plant, Anong the researghes ir latoratory and oun field are the relation
Letween this disease and rice varieties, the relationship betwcen the oo
degree of 1ts cutbreak and irrigstion and diainage. Practice‘o?»%gép
irrigation at the time when the fungi begin to invade rice plers and.
that of shallcow irrigation afier earing expedite’ the disease cutbtreak.
The disease has a tendency of more outbreak on early variehtiec.

The name of stem rot is,used identically to both dicesges of

stem rot and irregular stem rol, 3Bul, beiween properties of wHwu

Cu

iscasesthers is a considerakle difference. That is, stem rct tends
to occur in i1l dvained paddy fleid and on late maturing varictiag and
irregular stem rov in well drained paddy fhield and early maturiae

varieties with cifferent outtreakx degree by prefecture.
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i3t Laberatory of Soil ard Fertilizer. ' . S

Research Subjects. T C e

i, Survey and investigation of the s011 types of 111 dralned paddy

fi21d in Hokuriku. L SRR S

2., Research on paddy soil after the construction of: drainage in 111

\,...

PR
o A '

Jrained paddy field, ' S - P Tl S e

3. TFundamental researg H or. s011 management aftér the construcilnn cf
'7' 4.'
dregisage in 11l drained paddy field, (Experl'aenu w1th mono i*h lvs;meter)

&, Change cof soil in paody field with heavy apalloatlon of compoet

~

grezen manuvres and its effect on rice growth. -~ s , ffﬁgx
Present Zesearch Situation and Main Results. o i ' L
i, About 60C% of the tctal paddy field in Hokuriku Dlstrlct (220, OOCh@)
ig 111 drained., So productivity increase thereof is'a:very\important
izgunr, Recently with drainage these ill drained paddy fields have
eralaally been improved, However, there occur several'casésfwhich A
tne drainage of ill drained paddy field results in yield ‘Gecrease, mdre
“han bringing about yield increase. As one of regsons, it may be pointed
oy that soill management, irrigation contrcl and cultivation revhod
Titted to the change in soil properties after dreining were not praeti sed.
To cbbtain the fundamental data for enhancing the effect of drainage and
for establishing the rationel soil management method, survey ana invest-

icrn cof the soil type in ill drained paddy field have been conducted.

[Uj33
6]
ot
|-

i
By the results obtained by today, ill drained paddy soil in Iokuriku has

l....;

been clasgified into 21 types.,
2, In a researchk on paddy soil after draining of ill dreined paddy field;
the shange irn physical and chemical properties of soil and 1t° effect on

ize growth and yield are being examined, comparing the plot under suc-'.:- 4£A
cesagively submerged condition with that under well dfained condition by’ . :
undedrainage. | i
T3 vesesrch was launched seven years ago. The yield in the plct wnder
wcll drained condition was slightly higher than that in the plct under - |
_succeSSively subnerged condition for the fire*'fvo years. But after 6

years the yield showed a tendency to decrease yea by-year. The soil

(TQ

the plot is aLvuV1al loam but it was clearly found that the dryin




e

of paddy soil remarkably decreased in 5 or 6 yéars. The amount of ammo-
niacal nitrogen (NH3-N) of the plot (not planted by rice-plant) under
subnerged condition was more then that under ve€1ll drained condition
throughout the whole period of rice growth.
3. In a fundamental research on scil managenment after drairning of padly
field (large-sized lysimeter experiment ), prceblems on how 1w manage
locks of underdrainage and how tc contrcl irrigation water =ond their
relations to kinds of soils are btoirk exchined. In lazt year, uniformity
trial was made, namely, paddy rice was grown under nermal sdis ccnditionsl
on 16 experimental plots (1 pilot arza 2m x 21»). During thut tine, ;
changes in soil temperaturs ani iin physical and chenmicel pocpeities of i
soil, and percolation water wers measured succeseively. Soils uszed for 1
experimental plots are three main ill drained paddy-scils in Hekuriku \
as follows with great difference.in properties. . S
(1) Containing a layer:of-ﬁe&tvinAsoil prefile.
(2) Containing heavy clay in gley horizom.

(3) Containing sand in gley horizon.

treatments: SRS

(1) Plot under submerged condition throughcut whole sezson.

(2) Plot prevented leaching throughout whole seazon.

(3) Plot not prevented leaching throughout whele acason.

(4) Plot prevented leaching excluding early growirg stage,

(5) . Plot prevented leaching excluding late growing stage.
4, With the expected introduction of livestock more forese crop will
be cultured in paddy field. Consequently a large gquaatiiy of
organic matter will be applied to as manure or left in paddy field.
To obtain fundamental data on the influence of those organic natters
upon soil and rice growth, the 4th experiment stated above is being con-

ducted by using small sized lysimeter.




2né Latoratory of Soil and Fertilizer.

Research Subjects.
1. Soil amelioration in upland field and imprdvemenﬁ of fertiligzer
application.
2. 4Analysis of technigques for producing high rice yield frem the
p2dolcgical standpoint.

3. Deep plowing of paddy field and analysis of its effeets from thsz

raological standooint.
d. Application effects (irciuding foliar application) of nitroganous
fartilizers and minor elemznvwe cn rics cultivation.
Preseat Research Situation.
i. Az to the soil amslioration of upland f£ield and the improveszant in

the fertiligzer applisation methed, the Laboratory at present is desliug

2. As to the aralysis of feciniines for y»roducing hial rice yiclc freca

o - - i 1 L,y o t o s Y e s
tae pedeclogical standpeint, the Leloratory iz conducting w comr*ehc BL1TE

g AN - - - e Py . - = 3 e gy ene o Traq 3
cxperinent which was degigned by arranging veriocus bechiniques

o oreterring to instarcces tried ot meny othew

A RS fn g + 3 L -
sude Station, DULTEnoomeELy 3

~ . - .~k . L%
stations he core of henkanigue in tais ”’Np’ulifS_Vw expesiiaset 13 tTaas

Fo R ST . oty
DI Wacer maraggenent,

3. Ar experimert for sclwing the »rollas on deepr plowing in paddy ficld
and analysis of its eflfect from tle avanapoint was sel aboui

. . . 4 . oA
2liminarily ir 1952 and is bsing conduccad ag formal one ia 1952,
f

Mosin purpose of this experivent is to fiand paddy soll sudtatle for deed

‘.

piowing, to examine how long the offecy of doup nlowing ccntinurs and

R

%o establish the method of how 1t grow rice, especislly the neshod
21 rlacerent of fertilizer

Main Rezults. , R
Muin results having so far been pukliszhed ars as follows:

i, A=sewrch on the maintenance of goil fertillity in paddy field in the

2. Research concerning irom mottles and concretion of FeCo3 existiag in
the c04_1 proflle of paddy field

3 he;curcr ‘on nolybdenum contained in rock phosphatc, serpentine,
rused phosvhatesg and cthers. : . .
4., Ruoearoh cn molybdenur as a minor element to crop.
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Laboratory of Insect Pests.
Research Subjects.
L., Fluctuation of population dengity of serious insect peste in paddy
field and fowncasting ¢f their cutbreak. : - |
2. Diagnosis cf dam neg2s by insect pests in rice crop cultivation.
3, Estaﬁlishment of effective and labor'saving chemical contedl.
4. Screeniug of new'ag?LCWlfurd; chemicals for control of inscos pests
and practical spplication, o A
5. Ecclogy of insect pests alfecting forage crop and theix 0uﬁurél.
Present Research Situation, ‘ - ' e
1. Ecology of rice stem borer and its.cont“ol.A'
A, Analytical st
(1) Local variation of growth habit of rice stem borer in Hokuriku
D

(2) 1Influence of rice blast fungi on grcwth and developaent of rice

s
udieg on variation of porulation den51tv.

strict.

B

stemn borer,

1

(3) Relationship tetwszen snow-cover and selection of ovroiwintering

B, Diagnosis of injuricus feature of rice plant dameged by rice stem
- borexr., - S

(1) Varietal differsncos in growih of vice stem borer by aseptic
rearing methcd. '
C. Special application nethod of inscciicide in paddy field.
(1) Effects of insecticide applied into scil or irrigating water.
(2) EBffeets of mixing chemicals with irsscticide and herticide
applied into irrigaving water.
2. Ec<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>